Purinergic receptors play key signaling roles in neuropathic pain in the orofacial region, which is innervated by trigeminal ganglion (TG) neurons. The neuropathology of purinergic P2Y 12 receptors is well characterized in glia; however, their physiological role in TG neurons remains to be fully elucidated. The present study investigated the expression and function of P2Y 12 receptors in rat TG neurons. P2Y 12 receptor immunoreactivity was intense in the soma, dendrites, and axons, and colocalized with a pan-neuronal marker, neurofilament H, isolectin B4, and substance P. In the presence of extracellu- 
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Introduction
Extracellular nucleotides, which are important for the transmission and/or integration of pain sensations (Burnstock, 2013) , activate the P2 family of receptors, which includes ATP-gated ion channels (i.e., P2X purinergic receptors, subdivided in P2X 1 to P2X 7 ), and G protein-coupled receptors (i.e., P2Y receptors, subdivided in P2Y 1 , P2Y 2 , P2Y 4 , P2Y 6 , and P2Y 11 to P2Y 14 ). The P2Y 12 receptor has seven hydrophobic transmembrane regions linked by extracellular/intracellular loops and is activated by adenine and uracil nucleotides (ADP, UTP, UDP, and UDP-glucose). The P2Y 12 receptor generally couples to the Gi alpha subunit of the G protein, and reduces intracellular cAMP production (Abbracchio et al., 2006; Dussor et al., 2009; Moheimani and Jackson, 2012) . * Corresponding author. Tel.: +81 3 6380 9567.
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The relationship between P2Y 12 receptors and pain mechanisms has been mostly described in the spinal cord (Fried et al., 2001) . After spinal nerve injury resulting in allodynia, the expression of P2Y 12 receptor mRNA increases in the dorsal horn of the spinal cord; however, its expression is highly restricted to microglia (Kobayashi et al., 2008; Tozaki-Saitoh et al., 2008) . In the trigeminal ganglion (TG), an increased expression of P2Y 12 receptors in satellite glial cells (SGCs) has also been described following lingual nerve injury; this suggests that in the orofacial region, the activation of P2Y 12 receptors is involved in neuropathic pain induced by a peripheral nerve injury (i.e., hyperalgesia) (Katagiri et al., 2012) . Thus, the functional role of P2Y 12 receptors is well described in glial cells. Although allodynia and hyperalgesia are associated with peripheral sensitization that originates from primary afferent neurons (Basbaum et al., 2009; Cervero and Laird, 1996; Ochoa, 2009; Scholz and Woolf, 2002) , the expression and function of P2Y 12 receptors in the TG neurons remains to be fully elucidated.
In the present study, we analyzed the expression, localization, and physiological and pharmacological properties of P2Y 12 receptors in primary cultured TG neurons.
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